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Simulated transmission spectrum from the nanostructure in (A). The inset shows a top down view of the geometry that was simulated, which was extracted from the TEM image in (A). Figure S2 show the experimental (A) and simulated (B) transmission spectrum of the nanoantenna, which is shown in the inset of (A). A clear resonance peak can be observed experimentally around 1300 nm (Fig. S2A ) and around 1350 nm in the simulated spectrum ( (C) Simulated spatial temperature distribution for a heat input equivalent to 7.5 mW of laser illumination in longitudinal mode. Note that the temperature increase amounts to only a modest 3.6℃.
Plasmonic heating due to resistive losses in the metal are a common side effect in plasmon excitation. The plasmonic nanopore naturally allows for the heating to be quantified experimentally, as the nanopore serves as a local temperature probe. 1 A temperature increase leads to an increase in the buffer conductivity, which can be monitored through the nanopore current and as such the nanopore serves as a local thermometer. Indeed, upon laser illumination of a plasmonic nanopore, an increase in the ionic current can be readily observed (Fig. S4A) . Figure S4B shows the IV characteristics of the plasmonic nanopore under different illumination conditions. In longitudinal mode under 7.5 mW of illumination power at 1064 nm, a relative current increase of 5.7% is observed, corresponding to a temperature increase of 3.6℃.
1
The temperature increase in a plasmonic nanopore can be modeled using simple finite-element modeling. We used COMSOL Multiphysics 4.0 to simulate the heating in the plasmonic nanoantenna and calculated the resulting temperature increase by setting a fixed total heat power on the surface of the nanoantenna (absorption of plasmonic nanoantenna). Details on the
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COMSOL simulation setup can be found elsewhere. 2 Using an absorption cross-section of 10 −14 m 2 for the antenna at 1064 nm, as determined through FDTD simulations, a diffractionlimited laser-spot size (objective NA 1.2), and a transmission efficiency through the objective of 50%, 64 µW of the 7.5 mW incident laser power is converted to heat in the plasmonic nanoantenna. This leads to a predicted temperature increase of 3.1℃ , which is in good agreement of the 3.6℃ observed experimentally. We note that this temperature increase is significantly less than is observed for a nanoantenna dimer, such as the plasmonic bowtie, 2 which can be attributed to the good heat conductive properties of the gold film. To extract a simulated signal amplitude, we directly simulated the nanoantenna shape as decuced from the TEM image. First a TEM images of the nanostructure is imported into the Lumerical FDTD software using image import. Using thresholding the image is converted into a 2D geometry that can be used in the simulation, and the geometry is perforated through a 100 nm thick gold layer to create the gold nanoaperture. Subsequently the structure is aligned with a 20 nm nanopore (shown in the middle zoom) in the simulation. Two simulations are done: one for an empty pore, and one where the pore contains two strands of dsDNA (as shown in red), simulated as two 200 nm long rods of 2.2 nm in diameter and a refractive index of 2.5.
The strands are placed ±2 nm form the center of the nanopore, in the longitudinal direction.
The different simulation spectra for the structure with or without DNA are normalized to the peak transmission intensity, plotted, and the difference is extracted at 1064 nm and divided by the light transmission through the open nanostructure.
We tested the dependence on the exact location of the DNA strand in the nanopore. For this, we used the idealized geometry, as described in the main text. Figure S9 shows the resulting simulated signal amplitude when a single DNA rod is placed at different locations in the nanopore. The DNA rod is moved from the center of the pore to the very edge of the gap of the gold surface. The signal amplitude increases when the DNA moves closer to the surface, but S13 only very modestly, with an amplitude increase only about 30% from the center to the edge.
We thus conclude that the exact position of the DNA is of minor influence to the simulation results. Furthermore, we tested a difference between one and two DNA double strands in the nanopore in the idealized geometry. The normalized amplitude for one DNA rod was 0.00115 at the center and 0.00193 for two rods in the configuration described above. Figure S9 . Normalized simulated signal amplitude of one double strand of DNA inserted in a 20 nm pore at different positions from the center. The signal strength is about 30% larger when the DNA strand touches the gold surface then when it is placed at the center.
